This paper investigates internal migration and vulnerability to poverty in Tanzania. It examines whether migration reduced household vulnerability to poverty for a panel of households from the Kagera region over the period [2004][2005][2006][2007][2008][2009][2010]. The dataset allows the analysis of two samples of households: those with the same head in the periods considered and an enlarged network of split-off households. The potential endogeneity of migration is controlled by both matching methods and an exogenous variation. A severe drought in 2008-09 affected the areas of the country with a bimodal rain season, but not those with a unimodal rain season. It is thus possible to study the heterogeneity of migrants with respect to an unanticipated shock in the region of destination. The evidence shows that migration reduced vulnerability to basic needs and to food consumption poverty for families which experienced migration to unimodal regions. The results are consistent with migration as a risk management strategy by households.
Introduction
According to the traditional approach, migration is motivated by the attempt by individuals to benefit from a positive expected wage gap in the region of destination relative to the region of origin. The original analysis by Harris and Todaro (1970) is based on a dual model of the labour market, with a traditional (/agricultural/rural) sector which pays a subsistence wage and a modern (/industrial/urban) sector where a higher marginal product of labour is achieved. Migration is the mechanism through which the labour force moves towards the more productive sectors of the economy, thereby ensuring a more efficient allocation of labour in the economy.
The traditional analysis is based on two key assumptions. First, migration is an individual decision. There is therefore no explicit consideration of the possibility that migration decisions are made at the level of the household, with some members remaining in the region of origin and some others migrating and then pooling resources with their family. Second, the decision to migrate is solely based on the expected value of the migrants' wage in the region of destination, without consideration of the risks associated with their decision.
The New Economics of Labour Migration (NELM: Stark and Bloom (1985) ; Stark and Levhari (1982) ; Stark (1991) ) addresses the first issue by focussing on the household as the unit where the migration decision is made. Some family members might migrate in order to remit back to the original family a share of their labour income from the destination region. More generally, migration can act as an insurance mechanism, which enables the household to reduce its vulnerability to adverse shocks in the absence of fully developed insurance markets (Ray (1998) , chapter 15; Bardhan and Udry (1999) , chapter 8).
The role of uncertainty in informing migration decisions has been studied by Burda (1995) in the context of real options theory (Dixit and Pindyck (1994) ). Income in the region of destination is risky, and migration involves a sunk cost which cannot be recovered if the decision is reversed at a later date. Under these conditions, the option to migrate should only be exercised when favourable further delay would not be optimal. A reduction in income uncertainty in the region of destination might lead the household to bring forward the migration decision.
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In this framework, migration can be seen as an element of the risk management strategy. If income is pooled within the family, migration by some household members can be an effective method to diversify the household's income sources across different regions, thereby reducing its overall risk.
We adopt a stochastic outcome approach to the measurement of household vul-nerability. Specifically, we follow Chaudhuri (2000) and Chaudhuri et al. (2002) and consider Vulnerability to Expected Poverty (VEP). The approach to household risk in terms of its vulnerability to poverty is intrinsically dynamic and forwardlooking: vulnerability is defined as the probability that the household might fall below a critical poverty line, as a result of unfavourable shocks. This approach is consistent with the World Bank's "Social Risk Management" framework which considers the ability of a community to manage risks as the main source of vulnerability (WB (2005)).
In spite of its potential relevance, empirical analysis of the risk mitigating aspects of migration decisions is still very limited because of the difficulty of controlling for the endogeneity of the migration decision, and for the lack of experimental data. In this paper we are able to identify the risk reducing effects of migration thanks to a unique meteorological feature of Tanzania. The country exhibits two rainfall regimes: unimodal (which covers the areas in the South, Centre and West) and bimodal (in the North, the Northern Coast and the North-West). The unimodal regions experience only one long rainy season in the course of the agricultural year, whereas the bimodal regions have two short rainy periods. During the 2008-09 season, the bimodal regions experienced an extreme drought. This shock affected eastern African countries and was described as "one of the worst in living memory" (IDRC (2010) ). Unimodal regions were, however, not affected. We look at the extreme meteorological events which occurred in Tanzania in 2009 to examine how the vulnerability to expected poverty by households in the region of origin was affected by the migration of household members. In particular, we analyse if migration had a different effect depending on whether it had been directed towards a unimodal or a bimodal region.
We use a comprehensive data set from the region of Kagera in Tanzania. The data are obtained from surveys carried out over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Individual household members are traced over time, and the area of destination of migrants is recorded alongside information about both the original family and the new family in the destination regions. It is therefore possible to measure changes in the vulnerability of the original household in a fully dynamic setting.
Specifically, we examine whether household whose members had migrated to a unimodal region of the country experienced a reduction in their vulnerability to expected poverty relative to households whose members had migrated to a bimodal region which was affected by the drought. An ex ante unanticipated shock would have resulted in changes in the ex post vulnerability of the household. The main empirical results are consistent with migration as an insurance mechanism for the household. We first adopt a matching approach to examine the differential changes in the vulnerability to basic needs and food insecurity by households with and without migrants, and show that migration by some family members significantly reduced the vulnerability of the household of origin. We then exploit the "natural experiment" of the drought in one of the two meteorological regions in Tanzania to control for time-varying unobserved heterogeneity, and observe that migration to the drought-free unimodal zones resulted in a significant decline of vulnerability by the household of origin. These novel empirical results show that migration can be an effective strategy for households to mitigate their risks.
Our results are consistent with Hirvonen and Lilleør (2015) and De Weerdt and Hirvonen (2016) , who used the same data set for Kagera. Hirvonen and Lilleør (2015) establish the existence of links between migrants and their home communities, both during the migration spell and following return migration. De Weerdt and Hirvonen (2016) find evidence of obligations of migrants towards family members who remain at home, consistent with social norms associated with kinship (Lévi-Strauss (1969) ).
The structure of the paper is as follows. Section 2 provides background information on the Kagera region and on the severity of the drought of 2009. Section 3 describes household sample data used in the analysis and how the latter was obtained and motivated our choice of measure of vulnerability. Section 4 illustrates the matching approach adopted in the paper and discusses the empirical results of the analysis. Section 5 explains our methodology for the exogenous variation and shows that migration to unimodal zones resulted in a significant decline in vulnerability for the households of origin. Section 6 concludes.
The Kagera region and the drought of 2009
Kagera is the remote north-western region of Tanzania, bordering Lake Victoria, Rwanda, Burundi and Uganda. The region covers 40,838 km 2 of land surface and 11,885 km 2 of water surface and is overwhelmingly rural. According to the latest Population and Housing Census (2012) , the population residing in the region is about 2.5 million. The main ethnic groups of the region are Haya and Nyambo in the north and Subi, Sukuma, Zinza and Hangaza in the south.
The agricultural sector is dominant in Kagera economy. The sector accounts for about 50 percent of the regional GDP and employs about 90 percent of the economically active population in the production of food and cash crops. Bananas, beans, maize and cassava are the main food crops while coffee, tea and cotton are the main cash crops. Livestock is the second most important economic activity in the region. Recently, fishing in Lake Victoria has provided an alternative source of income. The industrial base in the region is limited and mainly comprises agroindustrial operations (URT (2012)). The region is relatively remote and is the farthest from the political and commercial capital, Dar es Salaam.
Tanzania presents two rainfall regimes. The country is accordingly divided in the unimodal zone (covering south, central and west) and the bimodal zone (north, northern coast and north western), as represented in figure 1. They have different rainy seasons and consequently harvesting periods. The unimodal zone experiences only one long rainy season from December to April. Sowing takes place in November and harvesting in June and July. The bimodal zone has short rainy periods from October to December and a long rainy one from March to May. It has a short harvesting in January/February and a long one in July/August (WFP, 2013).
Insert figure 1 here
In 2009, a severe drought hit many countries of East Africa, leading to crop failures and mortality of livestock (Goldman and Riosmena (2013) ). This event has been described as "one of the worst in living memory" (IDRC (2010)). The northern regions of Tanzania were extremely damaged by the drought of 2009 (Goldman and Riosmena (2013) ): indeed, Kagera was one of the worst hit regions. The baseline KHDS I sample is composed of 915 households and was drawn in two stages. The stratification was based on geography in the first stage and on mortality risk in both stages. The sampling strategy of KHDS II and KHDS III consisted of re-interviewing all individuals who were interviewed in any round of the KHDS 1991-1994, the so called Previous Household Members (PHHMs). In 2004, the field team managed to re-contact 832 households of the baseline sample (KHDS 1991 (KHDS -1994 . Re-contact means that at least one PHHM was re-interviewed in the KHDS 2004.
2 Because since 13 years a number of people had moved out of their original households, the new sample consisted of 2,774 households. In 2010, 818 households from KHDS 1991-1994 sample were re-contacted.
3 After 18 years, several of the original households had split up into many more households compared to KHDS II. In fact the new sample of households included 3,313 households compared to the original 915 .
The analysis in the present paper mainly employs KHDS II and III. Thus, the sample covers the period between 2004 and 2010. Nevertheless, the very low attrition rate 4 in both waves preserves the representativeness of the survey. Since KHDS I was a household survey which was turned into an individual longitudinal survey in 2004 and 2010, the definitions of households and migrants need to be carefully addressed.
For the purposes of the present analysis, the 2004 sample of households is restricted to those residing in the original community (1, 235) . This choice is constrained by the data, since the household localization in each wave of the survey is reported with respect to KHDS I. 
Insert table 1 here
To define the migrants this paper looks at the household members' localization in 2010 compared to 2004 (which, according to the selected sample of households, corresponds to the original localization in KHDS I). The paper adopts the same definition of migration proposed by Beegle et al. (2011) and Hirvonen (2016) . An internal migrant is an household member found to not reside in the baseline community in 2010. By contrast, the migrant can be localized in nearby village, elsewhere in the same region, or elsewhere in Tanzania Consequently, the effect of migration found in this paper can be considered as a lower bound of the actual effect.
Second, the presence of household split-offs between 2004 and 2010 needs to be taken into consideration. The present analysis has been conducted on two samples of households: the extended sample of (1,235) households including all the splits at 2010 as well as on the restricted sample of (881) household with same head in the two periods, both samples of households with residence in Kagera in 2010. This implies testing the impact of migration on the entire network of the households. The latter is in the same spirit of Angelucci et al. (2010) . Indeed the inter-generational family ties between new households of siblings (living together in the previous wave) are considered to form the extended sample. The summary statistics are reported in table 2 for the two samples and by typology of households, with and without migrants.
Insert table 2 here
Finally, this analysis uses two additional datasets provided by the Economic Development Initiatives (EDI) Group.
7 First, the total, food and non-food consumption data for all the waves have been used in the analysis. Consumption data are expressed in annual per capita terms. The data are aggregate controlling for the seasonality of food consumption and for the slight changes between rounds. Also all the consumption aggregates are deflated using information from the KHDS price questionnaire. Second, we control for migration distance by means of a distance matrix, elaborated by Jose Funes and Jean-Francois Maystadt. The matrix is composed by all distances between all households interviewed in KHDS III. The distances are expressed in Euclidean distances (km).
Outcome variable
This paper follows the Vulnerability as Expected Poverty (VEP) approach proposed by Chaudhuri et al. (2002) and extended by Günther and Harttgen (2009) to take into account idiosyncratic and covariate shocks. They define vulnerability as "the ex-ante risk that a household will, if currently non-poor, fall below the poverty line, or, if currently poor, will remain in poverty". According to this definition, a household is classified as vulnerable if it has a high probability of being poor in the future. Conversely, a household is classified as not vulnerable, if it is likely to be non-poor in the future. Formally, the vulnerability level of a household h at time t is defined as the probability that the household will find itself consumption poor at time t + 1 (Chaudhuri et al. (2002) ).
The VEP measure presents two main attractive features. First, it estimates vulnerability using a single round of cross-sectional data. Second, it is easily interpretable since the results are expressed in terms of expected values of Foster et al. (1984) measure of poverty.
The VEP measure has been estimated in 2004 and 2010 for all households which did not move relative to their initial location reported in KHDS I. Tables from A1 to A4 in the Appendix show the regressions results 8 of both total and food consumption. All coefficients display the expected signs. For example, the age of household head has a concave impact on food consumption. The proportion of adults of the household has a positive impact on consumption, while the number of children has a negative effect.
As shown in table 3, the vulnerability rates in 2010 are greater than the poverty rates, for both samples and measures. Beside the vulnerability rates, table 3 presents the estimated expected means and variances of total and food consumption, as well as the vulnerability means. The mean estimates are similar in magnitude for the two groups of households with and without migrants (respectively 0.41 and 0.43 for basic needs poverty and 0.34 and 0.36 for food poverty) and the hypothesis of their equality in both cases cannot be rejected by a t-test of equality of vulnerability means. The same pattern is confirmed in the case of food and basic needs poverty.
Insert table 3 here
Finally, table 4 reports the vulnerability variation between 2004 and 2010 for (both extended and same head) households with and without migrants. In the period considered, households with migrants perform better in terms of vulnerability reduction than households without them, both for basic needs and food poverty. For samples, the vulnerability to food poverty decreases in 2010 relative to 2004, while for households without migrants it increases. The vulnerability to basic needs poverty decreases in the extended sample for households without and with migrants, but for the latter the decline is larger. The difference of the vulnerability variation between household with and without migrants is statistically significant for basic needs poverty in the extended household sample and for food poverty in the sample of households with the same head.
Insert table 4 here
4 Matching approach
Methodology
It is well-known in the development literature 9 that if one is interested in estimating the impact of migration on outcomes of origin households (or migrant's outcomes), one needs to deal with the endogeneity issue.
10 Specifically, the outcomes of households with and without migrants are not simply comparable each other because households self-select into migration. In fact, both observed and unobserved attributes of households are likely to be correlated with the decision to send one member away as well as with the outcome of interest, namely household's vulnerability to poverty.
Two examples are useful to clarify the issue. First, the amount of assets owned by a farmer household constitutes an example of an observable characteristic, which can be correlated both with migration and with vulnerability to poverty. Indeed the household may decide to sell part of its assets to cover the migration costs for its member. On the other side, the household may decide to sell assets after the occurrence of a shock as part of a strategy of consumption smoothing, which will in turn affect the probability of the household experiencing a consumption below the poverty line.
Second, household attributes unobserved to the researcher, such as loss aversion, entrepreneurial ability or families' ties, may play an important role for migration. For example, a loss averse household may be reluctant to encourage migration of its members, when this is perceived as a risky strategy, as well as crop diversification, which may result in a useful risk-management strategy for agricultural production risks. Further, a household engaged in crop diversification may reduce the agricultural product risk, thus reducing the gains from migration. To assess the impact of migration on vulnerability to poverty of origin households, firstly the following model is explored:
The treatment variable (dummy D) is equal to 1 if the household had migrant members between the baseline period (t = 2004) and the following interview (t = 2010). The outcome of interest is the variation of household vulnerability to poverty between the first (2004) and the second period (2010). The latter is measured as VEP variation, both in terms of basic needs and food poverty. The main advantage of that method is that it allows for "temporally invariant differences in outcomes between households with and without migrants" (Smith and Todd (2005) ). In other words, it allows to control for selection into having migrants based on time-invariant unobservable characteristics at household level. The model is estimated using many matching estimators, as the difference-indifference with propensity score matching (D-i-D PSM) proposed by Smith and Todd (2005) . The D-i-D PSM estimator requires that:
where t and t are respectively time periods after and before migration and P = P r(D = 1|Z) is the conditional probability of having migrants. Furthermore, this estimator requires that the support condition holds in both periods, t and t . For all the observable conditioning variables Z, there is a positive probability of having (D = 1) or not (D = 0) migrants. In order to obtain the propensity score we estimate a logit model 11 that links the probability of having a migrant in t to household characteristics in t . The model is defined as in equation:
The dependent variable is the probability that household i in village j has a migrant member in period t. The binary dummy D ( i, j, t) equals one if household i has at least one migrant in period t and zero otherwise. The probability of having a migrant member is a function of household characteristics measured at period t .
Second, the bias-adjusted estimator proposed by Abadie and Imbens (2006) has been employed to estimate the Average Treatment on Treated (ATT). Its main advantage is that it allows for matching on multiple covariates without imposing parametric assumptions. According to Gibson et al. (2011) and Gibson et al. (2013) , the bias-adjusted matching estimator of Abadie and Imbens (2006) performs next best after the instrumental variable (IV) estimator among the nonexperimental methods. IV estimation has been avoided in this analysis because of the nature of the dependent variable, which makes the exclusion restriction unlikely to hold.
12
Third, the Coarsened Exact Matching (CEM) estimator, recently developed by Iacus et al. (2011) has been employed. "After pre-processing, some type of estimator must be applied to the data to make causal inferences. For example, if one-to-one exact matching is used, then a simple differences-in-means between Y in the treated and control groups provide a fully non-parametric estimator of the causal effect. Under a matching method that produces a one-to-one match, any analysis method that might have been appropriate without matching can alternatively be used on the matched data set with the benefit of having a lower risk of model dependence" (Iacus et al. (2011) ). After pre-processing the data the vulnerability variation (both basic needs and food poverty) has been regressed on a migration dummy (equal to one if the household has at least one member who migrated between 2004 and 2010, and zero otherwise).
The key element of this strategy is to match households with migrants to those without them with similar pre-treatment characteristics measured in 2004. Thus the attributes used to match households are aimed to control for the propensity of having migrants in the next years (household size; number of males; number of members with primary education; number of members with secondary education, a dummy for whether the origin household is living in Bukoba urban; number of cattle owned by the household; number of sheep owned by the household; acre of plots owned by the household; dummy for having a bank account, dummy for having experienced a shock; dummy for participating in informal organizations). We specifically avoid matching on characteristics in 2010 because they may be endogenous to migration. 
Results
As described above matching occurs over pre-treatment covariates, measured in 2004. They are related to household demographic characteristics affecting the propensity of having migrants and the risk management strategy. The inclusion of a relatively large number of covariates is motivated by the need to satisfy the Conditional Independence Assumption, that there are no other observable factors influencing migration and the potential outcomes that would be realized in the absence of migration. The balance test is satisfied for all the used covariates for the two samples of households. After matching, baseline variables for the treatment group are well balanced in both samples (see p-values for matched and unmatched households in tables A6 and A7 of the Appendix).
Before looking at the results, figure A1 in the Appendix confirm the common support condition for propensity score matching. The evidence suggests that the large majority of observations are found to be on common support, hence they can be compared in a meaningful way.
Insert table 5 here Table 5 reports the results from all the matching methods employed: propensity score (matching to the nearest neighbour, with the caliper of 0.2% and kernel), matching on multiple covariates (with three different distances metrics: Mahalanobis, Euclidean, and the inverse variance), and coarsened exact matching. The results are presented for both samples of households, in column (a) for vulnerability to basic needs poverty while in column (b) for vulnerability to food poverty (this format will also be followed in the following table 6).
The estimated gain from having migrants is a reduction in vulnerability, ranging from 6 to 15 percentage points for basic needs poverty and from 11 to 26 for food poverty, depending on the method employed.
An interesting finding is that the results are specular for the two samples of households. While for extended households the migration effect is significant for vulnerability to basic needs poverty and not for food poverty, for households with the same head in the two periods a significant effect is only detected for food poverty. This result may be driven by the fact that households with the same head (which may be composed by older household members since the younger members may have left the original household) are likely to be poorer than households resulting from split-offs, and may face barrier to migration. Consequently, whenever they can invest in migration, they will have a stronger return in vulnerability to food poverty. In other words, while the return of migration for the origin household can be interpreted in terms of substantial needs, the return for the extended network is more for consumer goods.
The robustness of the results has been checked by running the same estimates using KHDS I. The period considered is now 1992-1994. Since KHDS I is a household survey, split-offs cannot be considered and there is only one sample of households. The results confirming a negative effect are reported in table A8 of the Appendix (tables A9 and A10 report the consumption regressions for estimating vulnerability to poverty in 1992 and 1994).
Exogenous variation

Methodology
Time-varying unobserved heterogeneity may still affect the previous results. In order to control for it, our analysis takes advantage of a natural event. As discussed in the seminal work by Rosenzweig and Stark (1989) , the covariance of shocks between the area of destination, where migrants live, and the place of origin, where their households reside, has a crucial relevance for risk-management. Indeed they find that migration contributes to the reduction in the variability of original household consumption, for given variability in household income from crop production. Furthermore, they find that "households exposed to higher income risk are more likely to invest in longer-distance migration-marriage arrangements" (Rosenzweig and Stark (1989) ).
The crucial assumption tested in our work is that migration in unimodal zones of the country acted as an insurance mechanism for the origin households against the effects of the extreme drought. Migrants who moved from Kagera to unimodal areas of Tanzania, are expected to be less damaged by the drought than their household of origin. They will therefore be able to send remittances back to Kagera region. Thus, in the subsample of households with migrants, those with members who migrated to the unimodal areas of the country should be expected to be less vulnerable than households with migrants in the bimodal areas. This exogenous variation (the extreme drought) negatively affected, ceteris paribus, the households living in Kagera. If households with migrants in unimodal areas are found to perform better in their vulnerability variation than households with migrants in bimodal areas, this would be evidence in support of risk management through migration.
In order to exploit this exogenous variation, the analysis is limited to the subsample of households having at least one migrant in 2010. Thus the focus is the impact of migrants' location on the change of vulnerability to poverty of origin household before (2004) and after (2010) the drought. Formally, the following equation is estimated:
The focus on changes in household vulnerability to poverty (∆V ul i ) and attributes (∆X i ) allows to purge the estimates of household time-invariant heterogeneity. Dist i measures the (Km) distance between the migrant and his family of origin i; the dummy variable U nim i is equal to one if the migrant from household i is located in a unimodal zone and zero otherwise; Dist i * U nim i is an interaction term between the distance and the unimodal dummy. The idea is that migrants' location in unimodal zone may have a different effect according to the distance which separates migrant and origin household.
If the household has more than one migrant, the Dist i variable is replaced with the mean distance over all migrants. In this case, the unimodal dummy is equal to one if at least one migrant moved to unimodal areas of the country. Table A11 in the Appendix reports the summary statistics of variables used. Table 6 reports the impact of migrant location on the change in household VEP, before (2004) and after (2010) the occurrence of the drought, for the sub-sample of households with migrants.
Results
Insert table 6 here
The coefficient on the unimodal dummy is significant and highly negative: it implies a reduction of about 42 percentage points for vulnerability to basic needs and 55 percentage points for vulnerability to food. Its effect declines with the distance from the area of origin, as indicated by the positive coefficient on the interaction terms, which is only significant for vulnerability to food poverty. The unimodal and the interaction coefficients are however jointly significant in both cases: the p-value for the F test is 0.0880 for vulnerability to basic needs poverty (a) and 0.0476 for food poverty (b).
We can have an estimate of the average effect of the unimodal location of migrants on vulnerability to poverty change by considering the mean value of the Distance variable in the sample is employed, which is 249 Km. Thus, at the mean distance, the effect is: 0.42 + 0.0002·(249) = 0.37 for vulnerability to basic needs poverty and 0.55 + 0.0006·(249) = 0.40 for vulnerability to food poverty. Migration of family members to unimodal zones of Tanzania is associated, on average, with a differential decrease in vulnerability for the household of origin of about 40 percentage points of the pre-shock level.
Conclusions
Migration can be an important strategy to reduce the risks faced by households, but empirical evidence on the risk mitigating aspects of migration is still limited. This paper investigates how vulnerability to expected poverty was influenced by migration from the Kagera region of Tanzania. The paper uses matching methods and exploits an exogenous variation due to an unanticipated drought which only affected regions with a bimodal rainy pattern. The empirical findings show that vulnerability to expected poverty was significantly reduced for families whose members migrated to unimodal regions, relative to those with migration to bimodal regions. The evidence, therefore, supports that migration can be an effective risk management strategy for households. Observations 1,235 a Number of household members with a primary (from 1 to 8 years of schooling) or secondary education (from 9 to 19 years). b Acre of total plots owned by the household: they include cultivated, rented out or left fallow plots. c Number of total cattle, of all ages, owned by the household at the time of the interview. d Number of all non-farm enterprises owned by household members. They include, for example, selling fruits, car washing, driving car, hair dressing, bicycle transportation and mechanics etc. e Dummy equal to one if the household uses a flush toilet and zero otherwise. f Dummy equal to one is the main source of lighting for the household dwelling is electricity. Matching and bias-adjustment variables: household size; number of males; number of members with primary education; number of members with secondary education, a dummy for whether the origin household is living in Bukoba urban; number of cattle owned by the household; number of sheep owned by the household; acre of plots owned by the household; dummy for having a bank account, dummy for having experienced a shock; dummy for participating in informal organizations. Matching and bias-adjustment variables: household size; number of males; number of self-employed farmers; number of children (< 6years); a dummy for whether the origin household is living in Bukoba urban; number of cattle owned by the household; acre of plots owned by the household. 
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